Background: It is widely accepted that there are socioeconomic inequalities in oral health. A socioeconomic gradient is found in a range of clinical and self-reported oral health outcomes. Aim: The present study was conducted to assess the differences in oral hygiene practices among patients from different socioeconomic status (SES) visiting the Outpatient Department of the Sudha Rustagi College of Dental Sciences. Materials and Methods: A cross-sectional survey was conducted from June to October 2014 to assess the effect of SES on the oral hygiene habits. The questionnaire included the questions related to the demographic profile and assessment of the oral hygiene habits of the study population. Results: Toothbrush and toothpaste were being used significantly (P < 0.05) more by lower middle class (84.4%) and upper middle class (100.0%). A significantly higher frequency of cleaning teeth (twice a day) was reported among the lower middle class (17.2%) and upper middle class (21.5%). The majority (34.3%) of the study population changed their toothbrush once in 3 months. The cleaning of tongue was reported by patients belonging to the upper middle (62.0%), lower middle (52.1%), and upper lower class (30.0%). The use of tongue cleaner was reported to be significantly (P < 0.05) more among upper middle (10.1%) class patients. A significantly higher number of patients from the lower class (81.3%) never visited a dentist. Conclusion: The oral hygiene practices of the patients from upper and lower middle class was found to be satisfactory whereas it was poor among patients belonging to lower and upper lower class.
INTRODUCTION
H ealth is multifactorial, influenced by factors such as genetics, lifestyle, environment, socioeconomic status (SES), and many others. [1] Health cannot be isolated from its social context and the last few decades have witnessed that social and economic factors have as much influence on health as the medical interventions. [1] Over the last century, health has improved significantly. This improvement, however, has not been experienced equally across the population, being considerably greater among the better off. [2] High economic status alone cannot contribute to better health. [1] Although it is a major factor for improving the health, [3] [4] [5] [6] it can be a contributing factor for illness as well, like in the occurrence of coronary heart disease, diabetes, and obesity. [1] Studies indicate that education to some extent compensates the effect of poverty on health. Kerala with its high literacy status has better health (low infant mortality rate) compared to other parts of India, in spite of having lesser per capita income than the national average. [1] Oral health is always an inseparable part of general health and several studies in the past have revealed an association between socioeconomic factors and oral health. [3] [4] [5] [6] [7] The need and demand for clear scientific evidence to inform and support the oral health policy-making process is greater than ever. Studies have shown that over the last decade, the differences in the oral health status between the individuals with a high SES and those with a low SES had markedly increased. [8] Various studies [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] in the past have suggested an association between neighborhood characteristics and self-rated general health. The individuals living in disadvantaged neighborhoods are more likely to rate their general health as poor than their counterparts living in more advantaged neighborhoods, regardless of their SES. Despite the existing evidence for the association between self-rated health status and neighborhood characteristics, to date, no study has explored a similar association for self-rated oral health in the US. However, in Canada, Locker and Ford [21, 22] found that individuals living in low-income areas were more likely to rate their oral health as fair or poor than those living in high-income areas.
There is consistent evidence throughout Europe that people at a socioeconomic disadvantage suffer a heavier burden of oral health problems than their better-off counterparts. [23] These socioeconomic inequalities in oral health are a major challenge for health policy, not only because most of the inequalities can be considered unfair but also because reducing the burden of oral health problems in disadvantaged groups offers great potential for improving the average oral health status of the population as a whole. [24] It is widely accepted that there are socioeconomic inequalities in oral health. [25, 26] A socioeconomic gradient is found in a range of clinical and self-reported oral health outcomes. [27] [28] [29] [30] A growing body of empirical research, [31] together with theoretical modeling of the social determinants of oral health, [32] suggests that the socioeconomic gradient in oral health may be related to social, environmental, and political factors, which act through material, behavioral, and psychosocial pathways.
Sheiham and Watt [33] state that: "The main causes of inequalities (in oral health) are differences in patterns of consumption of nonmilk extrinsic sugars and fluoridated toothpaste. Improvements in oral health that have occurred over the last 30 years have been largely a result of fluoride toothpaste and social, economic and environmental factors. Oral health inequalities will only be reduced through the implementation of effective and appropriate oral health promotion policy. Treatment services will never successfully tackle the underlying cause of oral disease." All these disparities in part can be attributed to the differences in oral hygiene practices among the different socioeconomic groups. Thus, the present study was conducted to assess the differences in oral hygiene practices among patients from different SES visiting the outpatient department (OPD) of the Sudha Rustagi College of Dental Sciences.
MATERIALS AND METHODS
A cross-sectional survey was done to assess the effect of SES on the oral hygiene habits. The survey was conducted from June to October 2014. The questionnaire included the questions related to the demographic profile and assessment of the oral hygiene habits of the study population.
The questionnaire included information related to the patient's name, age, gender, occupation, and residential area. The oral hygiene habits of the study population were assessed including the use of oral hygiene aid, frequency of cleaning teeth, duration of cleaning teeth, frequency of changing toothbrush, rinsing of mouth with water, use of mouthwash, and tongue cleaning aid used.
The SES of the population was assessed using the Kuppuswamy scale [34] which is based on per capita income per month, education status, and occupational status of the study population.
Inclusion criteria
• Systemically healthy individuals aged above 18 years of age • The patients willing to give informed consent were included in the study.
Exclusion criteria
• Patients with history of systemic disease (debilitating disease or any condition having a substantial effect on oral health) • Pregnancy and lactation • Undergone oral prophylaxis during the past 6 months.
Ethical clearance
The ethical clearance was obtained from the Institutional Ethics Committee of Sudha Rustagi College of Dental Sciences, Faridabad. Informed consent was obtained from the patients who participated in the study.
Statistical analysis
Data were entered into Microsoft Excel and analyzed using Statistical Package for Social Sciences version 21.0 software (IBM Inc., Chicago, USA). Descriptive statistics (number and percentage of responses for the questions related to the oral hygiene practices including the demographic information) were calculated for response items. Chi-square test was applied for comparison of oral hygiene practices among patients belonging to different SES. Multinomial regression analysis was done for the odds ratio (OR) for the relationship of SES with the oral hygiene habits.
RESULTS
The mean age of the study population was 35.32 ± 15.529 (range 18-80) years. The study population included 1176 (58.8%) males and 824 (41.2%) females. The majority of the patients belonged from the rural areas (36.2%), followed by urban areas (32.8%) and semi-urban areas (31.0%) [ Table 1 ].
The study population comprised 64 (3.2%) patients belonging to lower class, 852 (42.6%) belonging to upper lower class, 768 (38.4%) belonging to lower middle class, and 316 (15.8%) patients belonging to upper middle class [ Table 1 ].
There was a significant association between the Kuppuswamy SES scale and cleaning of teeth. The cleaning of teeth being performed significantly (P < 0.05) more by lower middle class (99.0%) and upper middle class (100.0%) in comparison to the lower class and upper lower class [ Table 2 ].
Toothbrush and toothpaste were being used significantly (P < 0.05) more by lower middle class (84.4%) and upper middle class (100.0%) in comparison to the lower class and upper lower class. The use of neem stick/datoon was reported by the patients belonging to upper lower class only (5.2%). The use of no cleaning aids for personal oral hygiene was reported to be significantly more among the patients belonging to lower class (37.5%) and upper lower class (13.1%) [ Table 2 ].
A significant association was reported between the Kuppuswamy SES scale and frequency of cleaning the teeth. A significantly higher frequency of cleaning teeth (twice a day) was reported among the lower middle class (17.2%) and upper middle class (21.5%) in comparison to the lower class (0%) and upper lower class (1.9%) [ Table 2 ].
There was a significant (P < 0.05) relationship between the Kuppuswamy scale and duration of cleaning the teeth. The performing of oral hygiene for 3-5 min and more than 5 min was reported to be significantly more among the patients belonging to lower middle class (19.8% and 3.1%, respectively) and upper middle class (35.4% and 3.8%, respectively) [ Table 2 ].
There was a significant (P < 0.05) relationship between the Kuppuswamy scale and frequency of changing the toothbrush. The majority of the study population changed their toothbrush once in 3 months (n = 685, 34.3%), followed by every month (n = 588, 29.4%). Significantly (P < 0.05) more number of patients from the lower middle class (45.8% and 36.5%, respectively) and upper middle class (20.3% and 54.4%, respectively) changed their toothbrush once every 3 months and once in a month whereas significantly (P < 0.05) more number of patients from the lower class (42.2%) and upper lower class (21.6%) changed their toothbrush once every 6 months [ Table 2 ].
The majority (1788, 89.4%) of the study population rinsed their mouth with plain water after meal. The rinsing of mouth with water after meal was found to be significantly more among lower class patients (100%) in comparison to the patients from other socioeconomic classes [ Table 2 ].
The use of mouthwash was reported by patients belonging to upper middle class (19.0%), lower middle class (6.6%), and higher lower class (6.8%). There was a statistically significant difference (P < 0.05) among the patients from different SES [ Table 2 ].
A statistically significant difference (P < 0.05) was seen in the cleaning of tongue. The cleaning of tongue was reported by patients belonging to the upper middle (62.0%), lower middle class (52.1%), and upper lower class (30.0%) whereas none of the patients from the lower class reported cleaning of the tongue. The use of tongue cleaner was reported to be significantly (P < 0.05) more among upper middle (10.1%) class patients whereas toothbrush was used for tongue cleaning more by upper middle (49.7%) and lower middle (43.6%) class patients. Most of the patients (22.3%) from the upper lower class used finger for tongue cleaning [ Table 2 ].
The majority (n = 1204, 60.2%) of the patients in the present study reported visiting a dentist only if a problem was there. A significantly higher number of patients from the lower class (81.3%) never visited a dentist and were visiting for the first time. A significantly higher number of patients from the lower middle (5.7%) and upper middle (8.9%) class visited a dentist once every 6 months [ Table 3 ].
The majority (n = 1373, 68.7%) of the patients in the present study were concerned about relief of pain only. All the patients (100%) from lower class were only concerned about relief of pain only whereas a significantly higher proportion of patients from the lower middle (20.8%) and upper middle class (36.7%) were concerned about the maintenance of healthy teeth and mouth. The patients from the lower middle (7.3%) and upper middle class (5.7%) were also concerned about the appearance of their teeth [ 
DISCUSSION
In the present study, a large proportion (92.8%) of the study population was cleaning their teeth on a routine basis. Oral hygiene practices in India are deeply based in tradition and culture with use of indigenous substances being widely prevalent. [35] A significantly (P < 0.05) higher proportion of the Toothbrush and toothpaste (79.2%) were the most commonly used aid in the present study followed by toothpaste and finger (5.4%). This was similar to the study by Kapoor et al., [36] (90.3% patients cleaned their teeth with toothbrush and toothpaste), Freire et al., [37] the most common oral hygiene aids were toothbrush (97.6%), toothpaste (90.5%), and dental floss (69.1%) and Paul et al., [38] where most of the study subjects (69.20%) used both a toothbrush and toothpaste together, followed by the manual use of toothpaste or toothpowder (22.32%) as a method of cleaning their teeth. Similar findings were also noted by Jain et al. [39] among OPD patients in Jodhpur, Sharda and Sharda [40] among urban people of Udaipur, toothbrush (94.4%) and toothpaste (90.6%) were the main products used for the maintenance of oral hygiene, Chandra Shekar et al. [41] among the municipal employees of Mysore city, Bhat et al. [42] among the patients attending the Raja Rajeshwari Dental College, Bengaluru, and Pandya and Dhaduk [43] among the population in central Gujarat.
The toothbrush and toothpaste use is the most effective way of cleaning the teeth and maintaining the oral hygiene. To maximize the oral health, the American Dental Association and US Surgeon General recommend that individuals brush twice and floss at least once a day and have regular prophylactic dental visits. [44] The use of no cleaning aids for personal oral hygiene was reported to be significantly more among the patients belonging to lower class (37.5%) and upper lower class (13.1%) in the present study. In the present study, toothbrush and toothpaste were being used significantly (P < 0.05) more by lower middle class (84.4%) and upper middle class (100.0%) in comparison to the lower class and upper lower class. This was similar to the study by Kadtane et al., [45] 81.8% and 88.8% of the individuals from upper and upper middle class, respectively, used a toothbrush and toothpaste for cleaning followed by 66.2% middle class, 51.3% upper lower and 79.8% lower class. These results are similar to the study done by Chandra Shekar et al., [41] where all the cases in the upper SES were using brush and paste for cleaning their teeth. The affordability of the people influences the choice of the oral hygiene aid as depicted in the present study.
In the present study, once daily cleaning of teeth was performed by majority (81.6%) of the subjects whereas very few subjects (10.8%) were cleaning their teeth twice daily. This was similar to the study by Bhat et al., [42] in which 86.4% of them were brushing once a day and only 11.6% of the participants were brushing twice a day but was very less as compared to the US where 90% of the studied group were brushing twice a day. [46] This was different in comparison to 58% of the police recruits in the study by Dilip, [47] 67% of the Chinese urban adolescents in the study by Jiang et al., [44] 62% of the Kuwaiti adults in a study by Al-Shammari et al. [48] and 50% of the middle-aged and 75% of the elderly Chinese adults in urban areas in a study by Zhu et al., [49] 44.4% of the Chinese adolescents in a study by Zhu et al., [50] 22% in the study by Sharda and Sharda [40] Whereas in the study by Paul et al., [38] approximately one-third of the cases (35.71%) cleaned their teeth twice daily, while 58.93% cleaned them once daily.
A significantly higher frequency of cleaning teeth (twice a day) was reported among the lower middle class (17.2%) and upper middle class (21.5%) patients. This was similar to the study by Kadtane et al., [45] where twice daily cleaning was reported by cases belonging to the upper, and lower middle class in comparison to the upper middle, upper lower and lower class.
The higher socioeconomic strata usually represent the people with better educational level thus leading to a better comprehension and awareness level. This might be the reason for twice daily practice to be more among higher socioeconomic strata. The best oral hygiene practices are brushing twice daily with a fluoridated toothpaste.
A significantly higher number of patients belonging to lower middle (19.8% and 3.1% respectively) and upper middle class (35.4% and 3.8%, respectively) cleaned their teeth for 3-5 min and more than 5 min. Similar results were also reported by Kadtane et al., [45] a higher duration of cleaning teeth (2-3 and 3-4 min) was reported by patients from the lower middle and upper middle class whereas the high-class patients cleaned their teeth for 1-2 and 2-3 min.
Rinsing of mouth with plain water was reported by 89.4% patients in the present study with majority rinsing their mouth after meals (73.2%). This was much better than the study of Jain et al., [39] only 29% of the sample population rinsed their mouth after eating food. The rinsing of mouth with water after meal was found to be significantly more among lower class patients (100%). This basic habit of oral hygiene was found to be quite among this study population.
In the present study, only 8.4% patients were using a mouthwash which was similar to the study by Paul et al., [38] only 8.93% of the cases were using a mouthwash and Jain et al., [39] 10% of the subjects used a mouth wash. A comparatively lesser proportion (4.8%) reported using a mouthwash in the study by Bhat et al. [42] The use of mouthwash was reported significantly (P < 0.05) more by patients belonging to upper middle class (19.0%) whereas none of the patients from lower class were using a mouthwash.
Cleaning of tongue was reported by 42.6% of patients in the present study. This was comparatively lower to the study by Kapoor et al., [36] Tongue cleaning was reported by 67.2% of the patients but was in contrast with the study by Jain et al., [39] in which only 20% of the studied population cleaned their tongue. The cleaning of tongue was reported by patients belonging to the upper middle (62.0%), lower middle class (52.1%) and upper lower class (30.0%) and there was significant (P < 0.05) across the different socioeconomic groups. This basic and simple method of maintaining oral hygiene is not very much popular among the study population which shows lack of oral health awareness.
The use of other oral hygiene aids like tongue cleaner and mouthwashes helps in keeping the good oral hygiene and maintaining the health of the oral cavity. Hence, to make people more aware of the different oral hygiene aids available, proper selection of these aids and use of these aids, the dental professionals should make their patients more aware of these accessory oral hygiene aids.
Visiting a dentist is still not considered a preventive dental behavior; at present, it only depends on the treatment needs. [38] The majority (60.2%) of the patients in the present study reported visiting a dentist only if a problem was there whereas only 3.0% and 4.0% visited a dentist once in 3 and 6 months, respectively. This was similar to the study by Kapoor et al., [36] in which 75% of the patients visited the dentist only in problem and only 10% of the population visited the dentist on a regular basis after every 6 months, Paul et al., [38] 59.38% cases had not visited a dentist in the last 6 months preceding the study and Bhat et al., [42] 11.8% of them visited dentist once in a year, 1.4% of them visited every 6 months, and 4% of them visited the dentist regularly for their routine dental check-up. A significantly higher number of patients from the lower class (81.3%) never visited a dentist and were visiting for the first time. A significantly higher number of patients from the lower class (81.3%) never visited a dentist whereas a significantly higher number of patients from the lower middle (5.7%) and upper middle (8.9%) class visited a dentist once every 6 months.
The dental health care in India is mostly through the system of the private dental practitioners since the government facilities are limited in number and over-crowded with patients. In addition, the system of dental health insurance is not developed in India.
A high proportion (68.7%) of the patients in the present study were concerned about relief of pain only and would seek dental treatment for relief of pain only. These results were similar to the study done by Bhat et al., [42] 82.8% had visited the dentist due to pain and Jain et al. [39] where 54% of the cases visited the dentist when they were in pain. Patients (100%) from lower class were concerned about relief of pain only whereas maintenance of healthy teeth and mouth was a major area of concern among patients belonging to the lower middle (20.8%) and upper middle class (36.7%).
The OR was calculated for SES as well as income, education and occupation separately controlling for these factors along with age and gender. The multinomial logistic analysis shows that the income level, education level, occupational status separately as well as the SES influence the cleaning of teeth by the patient, use of the oral hygiene aids by toothbrush and toothpaste/toothpowder, rinsing of the mouth with water, use of a mouthwash, tongue cleaning and using a tongue cleaner. The OR showed that these factors affect the affordability, awareness level and patients concerns about their oral health and oral hygiene.
The study by Paula et al. [38] showed that literates and higher SES (Class I) study cases had more "good practices" compared to illiterates, and lower SES (Class V), respectively; the differences appeared to be statistically significant (P < 0.05). These findings are in agreement with the findings reported in the present study. The study by Gundala et al. [51] showed that there was a strong association of lifestyle, education level, and socioeconomic status with periodontal health.
The study by Newman and Gift [52] the descriptive models have suggested that individuals with resources in the form of finances and education, and a sense of self-efficacy as expressed in attitudes toward oral health, had the greatest probability of having a regular pattern of preventive care. In the study by Arun et al., [53] income was the major determinant of regular health care visits. The study by Yu et al. [54] also showed that health insurance and family income are most consistently related to adolescents' use of preventive medical and dental care. The study by Maupome et al. [55] showed that the financial and economic-related barriers affected oral self-care, including dental hygiene instructions.
The findings similar to the present study were also reported by Olusile et al., [56] in which the use of toothbrush was significantly related to educational status and occupation. Younger persons, females, and more educated persons used toothbrushes for daily tooth cleaning. Similarly, all the sociodemographic characteristics were significantly related (P < 0.001) to daily frequency of tooth cleaning. Similar findings were also reported by Hjern et al. and Jamieson and Thomson. [28, 57] The brushing frequency was also related to the financial factors among present study with cleaning teeth once/twice a day beinf found to be significantly better among higher income categories such as 13,874-18,497 (OR = 1.497) and 18,498-36,996 (OR = 1.897). Similar findings were also reported by Almas et al., [58] with brushing three times a day was common among >5000 SR monthly income group.
Hence, financial considerations, educational status, and occupation of the patient significantly impact oral health care in India. The findings from the present and various other studies have shown that the lower socioeconomic strata have poor oral hygiene practices which might be related to low affordability and low level of awareness. This combined with the long working hours might lead to neglection of the oral hygiene habits. Thus, the further study should be conducted to have an in-depth knowledge of the factors responsible for poor oral hygiene habits among this population. This can form basis for the suitable public health care programs targeting this population.
Various studies have shown an impact of SES on the oral health of an individual. It has also been proven that there is a significant association exists between the individual's oral health and awareness about the same. Individuals with lower socioeconomic group have less awareness and access to the oral health care. Individuals from lower socioeconomic groups unable to use the oral hygiene aids like mouthwash, interproximal brushes, and various medicated toothpaste because of their high cost. Comparatively individuals from higher economic status have access to all the above-mentioned oral health aids and also the awareness of its role in improving periodontal health.
This study is not without limitations, the major limitation is its dependence on self-reported information; such information is often subject to response bias due to the different interpretations individuals can give to the questions. In addition, the responses may have been influenced by the social acceptability of their responses which is referred to as the social desirability bias.
CONCLUSION
In the present study, the oral hygiene practices of the patients from upper and lower middle class was found to be satisfactory whereas it was poor among patients belonging to lower and upper lower class. The percentage of people using oral hygiene aids other than toothbrush and toothpaste was very less. Hence, the dental professionals need to educate and motivate people about the oral hygiene maintenance along with proper selection and use of the various oral hygiene aids.
The SES has an impact on the oral hygiene practices of the patients as it affects the affordability of the population. The development and implementation of well-structured dental health education programs on periodic basis are needed to improve and maintain suitable oral health standards among municipal employees with special emphasis on the lower SES strata.
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